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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention has the high gloss of a printing side about the glossy 
paper for ink jet record, and it is related with the high record form of the printing grace near photograph 
image quality. 
[0002] 

[Description of the Prior Art] An ink jet recording method is a method which records by forming a dot 
by making the drop of ink adhere in discharge and the record paper. In recent years, high record of a 
quality of printed character is being attained by the technical progress of an ink jet printer, ink, and a 
record medium. It is raised that there is neither breadth of a thing ** dot with thing ** printing 
concentration high as an element for which an ink jet record medium is asked with quick absorption of 
** ink and desiccation, nor a blot of the shape of a mustache etc. If a general regular paper also has the 
size nature more than fixed, a blot can also expect few of a certain amount of qualities of printed 
character. 

[0003] When asking for a on the other hand more high quality of printed character, the medium of the 
dedication which prepared the ink absorbing layer which has fitness to the ink of an ink jet printer on a 
record medium on [ various ] the base material is used. Many things which prepared the resin coating 
layer which does not contain the pigment coating layer or pigment which uses a pigment and a binder as 
a principal component by using paper and a film as a base material as a record medium only for these 
ink jet records in the front face are used. The record medium only for ink jets is further classified into a 
mat tone medium and a gloss medium from a surface state. When requiring near image quality by the 
film photo, the latter gloss medium is used. 

[0004] It is raised that the perfect circle nature of** dot is high in addition to the property described 
above as a property required of these gloss medium, and the feeling of gloss of the thing ** image field 
where a thing ** water resisting property with good image repeatability and lightfastness are good, and a 
blank paper part is high etc. 

[0005] Although various kinds of approaches are proposed in order to maintain the property of ** - **, 
maintaining the ink absorptivity of**, and drying as a process of a gloss medium, the general 
approaches are the approach of forming an ink absorbing layer by the cast method, and giving gloss to a 
front face, and the approach of forming an ink absorbing layer on the base material for printing paper. 
Generally, although the ink absorptivity of** tends to control the former compared with the latter, it is 
inferior compared with the latter in the dot perfect circle nature of**, image repeatability, the image 
field of**, the feeling of gloss of a blank paper part, and grace. 

[0006] Since the film layer of polyethylene is formed on the base material of paper, when an ink 
absorbing layer is formed in the front face like RC paper (resin coat paper) generally, since the film 
plane is smooth, the ink absorbing layer front face of the base material for printing paper is also smooth, 
and a glossy front face tends to form it. 

[0007] However, in order to raise ink absorptivity, it is necessary to make [ many ] the amount of 
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coating and, and since the base material itself is more expensive than paper, the whole cost will become 
high compared with the gloss medium by the former cast method. 

[0008] Moreover, since it is a compound material when discarding, there is also a problem that recycle 
does not hear, the glossy paper for ink jet record by the cast method ~ this point - although it is 
advantageous, in order for there to be a problem in said quality side carried out and to solve these 
technical problems, various kinds of proposals should do — it is. There is a proposal that surface smooth 
nature is high by specifying the average of roughness height on the front face of a recording layer, 
glossiness, and the air permeability of the detail paper to JP,6-72017,A and the ink jet record form 
which is excellent in the high-class feeling of image quality is obtained. 

[0009] Moreover, there is a proposal that the ink jet record form which has the feeling of gloss which 
was excellent by specifying the magnitude and the number of a crack of a recording layer front face to 
JP,1 1-3484 16, A, and ink receptiveness is obtained, and when there are too few cracks, there is also a 
trouble whose feeling of gloss increases that ink absorptivity falls on the other hand. Anyway, in the 
glossy paper for ink jet record manufactured by the cast method, it is the present condition which the 
image quality exceeding the medium manufactured using the printing paper base material or the film 
base material and the record medium which has a uniform feeling of gloss do not have. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the record medium which 
improves the improvement in dot perfect-circle nature and the homogeneity of the feeling of gloss on the 
front face of an ink absorbing layer which are closely connected with the image repeatability which is 
the trouble of the above-mentioned conventional technique when image quality improved especially 
prints in the glossy paper for ink-jet record by the cast method , and has the image quality which is equal 
to the medium manufactured using the printing-paper base material or the film base material , and a 
uniform feeling of gloss , and can recycle . 

[001 1] this invention person etc. found out that close relation was between a microscopic surface state, 
and the homogeneity of the surface gloss observed with the naked eye and the dot perfect circle nature at 
the time of printing, as a result of observing under a microscope the surface state of the glossy paper for 
ink jet record manufactured by the cast method, in order to solve these technical problems. 
[0012] That is, the crack of the letter of a crack minute on a front face all exists in the ink absorbing 
layer front face of the record medium manufactured by the conventional cast method. Although it is 
well-known (JP,63-56871,B), it already completes header this invention for checking a feeling of gloss 
with a uniform front face, and dropping the grace on the front face of the recording paper that this 
surface crack acts in favor of ink rate of absorption while the dot perfect circle nature at the time of 
printing when the value with a crack's existence consistency was exceeded falls. 
[0013] 

[Means for Solving the Problem] That is, (1) ink absorbing layer is glossy paper formed by the cast coat 
method, and this invention is glossy paper for ink jet record with which die length of less than 30 
micrometers and the number of surface cracks with a width of face of less than 5 micrometers are 
characterized by being or less [ 0.1mm ] 80 pieces / 2 in this ink absorbing layer front face. 
(2) A cast coat is performed by the solidifying method and the amount of a coagulant is glossy paper for 
ink jet record of the above-mentioned (1) publication characterized by being 5 % of the weight or more 

I to the resinous principle in an ink absorbing layer. 
(3) above-mentioned (1) - (2) characterized by including an alumina as an inorganic pigment in an ink 
absorbing layer — it is glossy paper for ink jet record of a publication either. 
(4) above-mentioned (1) - (3) characterized by containing poly vinyl alcohol and a polyvinyl acetal, or 
its either as a resinous principle in an ink absorbing layer, and a coagulant containing boric acid or borax 
L - it is glossy paper for ink jet record of a publication either. 

[0014] Hereafter, this invention is explained to a detail. It is indispensable that die length of less than 30 
micrometers and the number of surface cracks with a width of face of less than 5 micrometers carry out 
to or less [ 0.1mm ] 80 pieces / 2 in this invention, and although the perfect circle nature of a dot 
becomes very high when it prints, as for the improvement effect of perfect circle nature, decreasing the 
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number of cracks further also increases more. Conversely, if a number increases exceeding this value, 
perfect circle nature will fall rapidly. 

[0015] On the other hand, although it is so desirable that there are few cracks about a feeling of gloss, if 
it is or less [ 0.1mm ] 80 pieces / 2, sufficient homogeneity will be accepted, but if this value is 
surpassed, it will get worse gradually. In order to reconcile the homogeneity of the feeling of gloss seen 
with the dot perfect circle nature which is the purpose of this invention, and a naked eye, in this 
invention, it carried out to or less [ 0.1mm ] 80 pieces / 2. If ink contacts in the direction of a flat surface 
and breadth and a crack part contact the perimeter of a dot in accordance with a crack as a factor by 
which a surface crack influences the perfect circle nature of a dot, it will think for breaking down a 
surrounding profile. When there are few cracks in contact with the perimeter of a dot, to the diameter of 
a dot, a crack stops at local turbulence, in being very minute, effect does not almost have it in the 
roundness itself, but if a certain value is exceeded and this number increases, the fall of perfect circle 
nature will be influenced from the microscopic turbulence of the perimeter of a dot. 
[0016] Moreover, in this invention, even if it controls the number of cracks and lessens the number of 
cracks as much as possible, ink absorptivity does not fall. Therefore, the high glossy paper for ink jet 
record of a feeling of gloss, dot perfect circle nature, and ink absorptivity can be obtained by minimizing 
the number of cracks. Various existence is recognized to what amounts to several 100 micrometers from 
a thing 1 micrometer or less as die length of a crack, and it exists about the width of face of a crack from 
a thing 1 micrometer or less to several 10-micrometer thing. In this invention, 30 micrometers was made 
into the scale as die length of a crack in consideration of the usual diameter of a dot. It is thought that the 
number of cracks as which it is easier to receive the glossiness measured in an instrument, and it, on the 
other hand, specifies the effect of surface roughness 1 microns or less by this invention rather than the 
minute irregularity below 1mm hardly affects glossiness when an existence consistency is low. 
Moreover, the value of the glossiness measured in an instrument shows the average reflection factor of a 
large field, and the heterogeneity of the reflection factor of a minute field cannot be expressing it. 
[0017] Therefore, within limits which are not in an average reflection factor ****** about effect, there 
is no correlation in glossiness and the number of cracks, even if a certain means only raises glossiness, it 
does not become reduction of the number of cracks itself, and the homogeneity of a feeling of gloss is 
not improved, either. Moreover, even if the surface roughness measured with a contact process surface 
roughness plan can measure a surface physical configuration, granularity smaller than the path at the tip 
of a sensing pin cannot be evaluated, but there is no direct correlation with optical granularity. 
[0018] On the other hand, if it increases exceeding the value with the number of cracks in this invention, 
microscopic irregularity will influence to the heterogeneity seen with the naked eye, and will be 
considered that the homogeneity of a feeling of gloss falls. 50% or more of the 75-degree glossiness of 
the glossy paper of this invention is required. However, since the homogeneity of a feeling of gloss is 
excellent, the feeling of gloss seen at least 70% or less with the naked eye has glossiness in the level 
which should be satisfied, and the need of daring it make it to 70% or more does not have it. 
[0019] The glossy paper of this invention is manufactured by the cast coat method well-known as a base 
material in paper. Although it can classify into the sentiment method, a rewet system, and the solidifying 
method according to the approach of forming a glossy surface in the cast coat method, from a viewpoint 
of the number control of cracks of a glossy surface, the solidifying method is the most desirable. 
[0020] The method and desiccation conditions of coagulation are important for the number control of 
cracks. Selection of the coagulant corresponding to the binder used by the solidifying method in an ink 
absorbing layer and the amount of a coagulant are important. Although salts, such as calcium, such as 
# formic acid, an acetic acid, a citric acid, a tartaric acid, a lactic acid, a hydrochloric acid, and a sulfuric 
y# acid, zinc, barium, lead, magnesium, cadmium, and aluminum, potassium sulfate, potassium citrate, 
borax, and boric acid can be used as a coagulant, when the binders of an ink absorbing layer are poly 
vinyl alcohol and a polyvinyl acetal, the combination of **** or **** is suitable. If the absorptivity of 
ink is taken into consideration, the latter combination is superior to the former. The amount of a 
coagulant needs to be 5 % of the weight or more to the resinous principle in a printing side coating layer. 
-4n being lower than 5 % of the weight, sufficient glossy surface is not acquired but the number of cracks 
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increases sharply. 

[0021] The coating which forms the ink absorbing layer of this invention contains an ink fixing agent 
and a release agent a pigment, a binder, and if needed. The pigment used by this invention can use white 
pigments, such as precipitated calcium carbonate, a magnesium carbonate, a kaolin, a barium sulfate, 
aluminum silicate, a magnesium silicate, synthetic amorphous silica, colloidal silica, an alumina, a 
colloidal alumina, a zeolite, diatomaceous earth, and a magnesium hydroxide, as an inorganic pigment. 
[0022] In this invention, since there are extremely few cracks of an ink absorbing layer, if an alumina is 
used when ink rate of absorption falls, a desirable result will be obtained. As an example of an alumina, 
gamma-alumina, delta alumina, eta alumina, and theta alumina are mentioned. The particle size of an 
inorganic pigment is 1 micrometer or less as it is large, and it is 0.01-0.5 micrometers preferably. Since 
ink absorptivity will be too good and ink will enter into an acceptance layer deep part if it exceeds 1 
micrometer, the depth of shade falls remarkably, and in 0.01 micrometers or less, ink absorptivity 
worsens at the same time a crack becomes easy to go into an ink absorbing layer front face. Moreover, it 
is also possible to use together with an inorganic pigment and to add an organic pigment. 
[0023] The binder used by this invention Poly vinyl alcohol, polyvinyl acetal, Oxidization starch, 
etherification starch, a carboxymethyl cellulose, hydroxyethyl cellulose, Casein, gelatin, soybean 
protein, polyethylene imide system resin, poly vinyl PIROHI drine compounds system resin, Polyacrylic 
acid or its copolymer, a maleic-anhydride copolymer, acrylamide system resin, Acrylic ester system 
resin, polyamide system resin, polyurethane system resin, Polyester system resin, poly vinyl butyral 
system resin, an alkyd resin, Epoxy system resin, epichlorohydrin system resin, a urea-resin, melamine 
resin, A styrene-butadiene copolymer, a methyl methacrylate-butadiene copolymer, the resin of vinyl 
system polymer latexes, such as acrylic polymer latexes, such as a polymer of acrylic ester and 
methacrylic acid ester or a copolymer, and an ethylene- vinylacetate copolymer, is illustrated, and 
independent - or it is used together and used. 

[0024] Especially desirable binders are poly vinyl alcohol, PORIBI 2-RUASE tar, and casein, are used 
together with independent [ these ] or the above-mentioned resin, and are used. When poly vinyl alcohol 
and a polyvinyl acetal are used as a binder, as described above, effectiveness is in reduction of a surface 
rack of an ink absorbing layer by using boric acid or borax as a coagulant. 
"[0025] The amount of the binder used is determined in consideration of the printing fitness of a record 
..medium, the reinforcement of an ink absorbing layer, and coating acidity or alkalinity. Usually, it is 
referably added 1 to 200% of the weight to pigment weight in about 5 - 100% of the weight of the 
. range. In this invention, it is desirable to add a cationic polyelectrolyte in addition to the above, a 
pigment, and binders. Since it reacts with the anion component in the color currently used into ink and 
an insoluble salt is formed in water by adding a cationic polyelectrolyte, the water resisting property of a 
record image improves. 

[0026] As such a cationic polyelectrolyte, polyethyleneimine, epichlorohydrin denaturation poly 
alkylamine, polyvinylbenzyl trimethyl ammonium halide, PORIJI acrylic dimethylannmonium halide, a 
poly dimethylaminoethyl methacrylate hydrochloride, polyvinyl pyridium halide, other quarternary 
ammonium salt, polyamine, etc. are used. A cationic polyelectrolyte can be added in the coating liquid 
or coagulation liquid which constitutes an ink absorbing layer. An addition is used in 1 - 50% of the 
weight of the range to total binder weight. Especially the desirable addition range is 5 - 30 % of the 
weight. As other additives, a defoaming agent, lubricant, a dispersant, a wetting agent, etc. can be used if 
needed. 

[0027] As a coating method of the coating which forms the ink absorbing layer of this invention, well- 
known coaters, such as the Ayr knife, a roll coater, Bako-TA, a comma coating machine, and a blade 
coating machine, are used, the amount of coating - solid content conversion - 5 - 40 g/m2 - the range 
of 7 - 30 g/m2 is preferably desirable. If the amount of coating exceeds 40 g/m2, a crack tends to go into 
an ink absorbing layer front face, and when there are few amounts of coating than 5 g/m2, it will be hard 
to form sufficient glossy surface. 

[0028] After the glossy surface formation in this invention carries out coating of the coating by the 
above-mentioned coating machine, it is performed by giving coagulation liquid to a coating side, 
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making a coating solidify, and sticking a front face to a cast drum by pressure. In case this process forms 
the high ink absorbing layer of ink absorptivity ability that there are few surface cracks of this invention, 
it is an important process. Although it is as having described above about the coagulant to be used, an 
ink absorbing layer front face with more few surface cracks can be formed by adjusting time amount 
until it gives a coagulant in addition and reaches a cast drum, cast drum temperature, the pressure at the 
time of being stuck by pressure, and line speed. It is necessary to rationalize about these terms and 
conditions by searching for optimum conditions according to the facility and coating to be used. 
[0029] As a base material used by this invention, paper bases, such as the usual paper of fine quality, a 
report grade paper, and a white board, are used. Use of ECF pulp with few [ in consideration of the case 
where it is recycled as a fuel ] chlorine contents as raw material pulp, or TCE pulp is desirable. In order 
to press down too much osmosis of the coating at the time of a cast coat, it is desirable to use the stencil 
paper which carried out coating of the water soluble polymers, such as starch and polyvinyl alcohol, by 
size press. Moreover, the under coat which consists of a pigment and adhesives can be prepared on a 
base material, and the cast coat layer of this invention can also be prepared on this. 
[0030] 

[Embodiment of the Invention] Although an example is given and this invention is explained further in 
full detail hereafter, this invention is not limited to these examples. Moreover, especially the "section" 
and"%" shown in an example, unless it shows clearly, solid weight section and solid weight % is shown. 

The coating of 14 % of the weight of solid content which consists of the cationic polyelectrolyte 
(PAPIOGEN P-105: product made from SENKA) 10 weight section as a binder to the dispersion liquid 
(100 weight sections as solid content) of the alumina (Aluminum Oxide C: trade name made from 
Japanese AEROJIRU) which is the primary particle size of 13nm as example 1 pigment as the poly 
vinyl alcohol (PVA1 17: Kuraray Make) 20 weight section and an ink fixing agent was prepared. The 
coagulation liquid which dissolved borax in water as a coagulant was adjusted. The above-mentioned 
coating is applied to the paper of fine quality of weighing capacity 160 g/m2 which carried out surface 
treatment by oxidized starch so that it may become by the roll coater at amount of coating 15 g/m2. 
Subsequently, so that it may be stuck to a cast drum with a skin temperature of 100 degrees C by 
pressure while the obtained coating layer front face is in a damp or wet condition, after applying so that 
the amount of coagulants may become 10% of the weight to polyvinyl alcohol weight, and the number 
of surface cracks of a glossy surface may become the minimum A pressure and line speed were adjusted 
at the time of sticking by pressure, and the glossy paper for ink jet record was created. 
[0031] The glossy paper for ink jet record was created the condition as indicated in the example 1 except 
having adjusted and applied the solid content of coagulation liquid so that the amount of a coagulant 
might become 50% of the weight to polyvinyl alcohol in example 2 example 1. 

[0032] The glossy paper for ink jet record was created the condition as indicated in the example 1 except 
having adjusted and applied the solid content of coagulation liquid so that the amount of a coagulant 
might become 80% of the weight to polyvinyl alcohol in example 3 example 1 . 

[0033] The glossy paper for ink jet record was created the condition as indicated in the example 1 except 
having adjusted and applied the solid content of coagulation liquid so that a coagulant might be used as 
boric acid in example 4 example 1 and it might become 50% of the weight to polyvinyl alcohol. 
[0034] The binder was made into the polyvinyl acetal (S lek KX1 l:Sekisui Chemical Co., Ltd. make) in 
example 5 example 1, and the glossy paper for ink jet record was created the condition as indicated in 
the Example 1 except having adjusted the solid content of coagulation liquid and having applied borax as 
a coagulant, so that it might become 50% of the weight to a polyvinyl acetal. 

[0035] The binder was made into the polyvinyl alcohol 10 weight section and the polyvinyl-acetal 10 
weight section in example 6 example 1, and the glossy paper for ink jet record was created the condition 
as indicated in the example 1 except having adjusted the solid content of coagulation liquid and having 
applied borax as a coagulant, so that it might become 50% of the weight to the AUW section of 
polyvinyl alcohol and a polyvinyl acetal. 

[0036] The glossy paper for ink jet record was created the condition as indicated in the example 1 except 
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having applied without using a coagulant in example of comparison 1 example 1 . 

[0037] The glossy paper for ink jet record was created the condition as indicated in the Example 1 except 

having adjusted and applied the solid content of coagulation liquid so that the amount of a coagulant 

might become 3% of the weight to polyvinyl alcohol in example of comparison 2 example 1. 

[0038] Four sorts of glossy paper (A-D) marketed as the example 1 of reference - exclusive glossy paper 

for 4 inkjet printers was prepared. The inside A 5 B, and C of four sorts of samples uses paper as a base 

material, and is presumed to be what is depended on the cast method. D uses the base material for 

printing paper. 

[0039] The following trials were carried out about the above-mentioned glossy paper for inkjet record, 
and the result was shown in Table 1. 

(1) The photomacrography of the measurement glossy paper front face of the number of cracks was 
increased 500 times with the scanning electron microscope, counting was carried out [ visual fields / 
five / 200micrometerx200micrometer ] about the crack with a die length [ of less than 30 micrometers ], 
and a width of face of less than 5 micrometers, and it asked for the number per two 0.1mm. About the 
crack which exceeded 30 micrometers and is continuing, it divided every 30 micrometers, and 
considered as the number. 

(2) According to specular gloss J1S Z8741, it measured 75 degrees. 

(3) It printed using the Seiko Epson inkjet printer "PM-770C" so that it might become the dot density of 
25 per two the dot shape factor of 1mm. Subsequently, the printing part was expanded by 64 times, the 
dot shape factor shown by the degree type about lmm2/l visual-field x20 visual field using dot analyzer 
DA-5000 (the Oji measurement company make) was measured, and it asked for the average and 
standard deviation. 

Shape factor = (dot boundary length) 2/(4pix area) 

[0040] (4) To the homogeneous glossy paper front face of a feeling of gloss, from the longitudinal 
direction, the surface state was observed with the naked eye, and the homogeneity of a feeling of gloss 
was judged. What has the highest homogeneity is evaluated using as x what has lowest O and 
homogeneity. 

(5) It printed using the inkjet printer "PM-770C" by blot Seiko Epson. Viewing estimates extent of a 
blot of an alphabetic character and an image. Although there were O and a blot about a thing without a 
blot and there were O and a blot about a certain thing slightly partially, what ** and a blot are bad and 
has a problem practically in some which are satisfactory practically was made into x. 
[0041] 

[Table 1 ] 
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[0042] 

[Effect of the Invention] As mentioned above, though it is glossy paper for inkjet record manufactured 
by the cast method, the glossy paper for inkjet record of this invention can have the homogeneity of the 
feeling of surface gloss which is equal to the glossy paper using an expensive printing paper base 
material, and the dot perfect circle nature at the time of printing, so that clearly also from an example. 
[0043] Since paper is used as the base material in this invention, compared with the printing paper base 
material which has a film layer, a manufacturing cost is also low, and when discarding, it can recycle 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Glossy paper for ink jet record with which an ink absorbing layer is glossy paper formed by 
the cast coat method, and die length of less than 30 micrometers and the number of surface cracks with a 
width of face of less than 5 micrometers are characterized by being or less [ 0.1mm ] 80 pieces / 2 in this 
ink absorbing layer front face. 

[Claim 2] Glossy paper for ink jet record according to claim 1 with which a cast coat is performed by the 
solidifying method and the amount of a coagulant is characterized by being 5 % of the weight or more to 
the resinous principle in an ink absorbing layer. 

[Claim 3] Glossy paper for ink jet record according to claim 1 or 2 characterized by including an 
alumina as an inorganic pigment in an ink absorbing layer. 

[Claim 4] Glossy paper for ink jet record according to claim 1, 2, or 3 characterized by containing poly 
vinyl alcohol and a polyvinyl acetal, or its either as a resinous principle in an ink absorbing layer, and a 
coagulant containing boric acid or borax. 



[Translation done.] 
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